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@ Mobile data terminal. 

(g) An external antenna 20 for use with a mobile 
battery powered data processing terminal 12 is 
disclosed, the terminal including a radio fre- 
quency communication device 36, such as a 
cellular telephone transceiver. Multiple antenna 
elements are mounted within a D-shaped flexi- 
ble tubular member 38 having a very low dielec- 
tric constant which is then affixed to the 
external surface of the data processing termi- 
nal, utilizing an adhesive on the flat surface 
thereof. The flexible tubular member is prefer- 
ably mounted along at least two edges of the 
data processing terminal display module such 
that spatial or polarization diversity for the mul- 
tiple antenna elements may be provided. A 
coaxial connector 21 is utilized to couple the 
multiple antenna elements to a radio frequency 
communication device within the data proces- 
sing terminal. In this matter, an external anten- 
na may be added to a battery powered data 
processing terminal in a manner which will 
protect the antenna without interfering with 
radio frequency transmission or reception while 
simultaneously providing additional protection 
for the data processing terminal. 
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The present invention relates to mobile data ter- 
minals and in particular to improvements in an exter- 
nal radio frequency antenna for utilization with a mo- 
bile data terminal. 

Distributed data processing systems are increas- 
ingly common in the modern electronic work place. 
Such distributed data processing systems may in- 
clude thousands of computers or workstations includ- 
ing main frame computers, so-called "personal" com- 
puters, and modern state-of-the-art portable or "lap- 
top" computers. In modern distributed data process- 
ing systems many such computers may be linked to- 
gether utilizing various topologies and different types 
of networks including Advanced-Peer-To-Peer-Net- 
works (APPN). Local Area Networks (LAN) or various 
other types of networks. While in the past computer 
networks are generally coupled together utilizing ex- 
isting telephone land line systems, or specialized wir- 
ing, modern distributed data processing systems of- 
ten utilize more sophisticated means of communica- 
tion. 

For example, the increasing efficiency and de- 
creasing cost of cellular communication equipment 
has resulted in the utilization of that technology to 
couple together multiple computers without the nec- 
essity of access to a telephone line outlet. This par- 
ticular technology is particularly effective in combin- 
ation with small, portable battery powered laptop or 
notebook computer in which the necessary modem 
and cellular communication circuitry are miniaturized 
and provided in an integral fashion with the computer 
itself. Often in such a computer, it is possible to re- 
move the fixed disk drive and replace that subassem- 
bly with a combination modem and cellular communi- 
cations device such that the data processing terminal 
may be coupled to a large network utilizing cellular 
communications technology. Thus, an operator utiliz- 
ing such a computer may initiate communications and 
transfer data between his or her computer and a dis- 
tributed data processing system without the necessi- 
ty of access to either telephone lines or power lines. 

The increasing utilization of such devices and the 
after market refitting of existing laptop or notebook 
type computers with such communications modules 
result in a problem in the efficiency of the radio fre- 
quency communication. That is, devices which are ini- 
tially designed for utilization with cellular communica- 
tion circuitry are constructed with internal antenna 
elements which are optimized for cellular communica- 
tions: however, the after market refitting of a laptop 
or notebook computer with a combination modem and 
cellular communication device often causes a prob- 
lem, since such devices were not designed initially for 
cellular communication network linking. 

The antenna devices typically utilized for cellular 
communication generally compose multiple antenna 
elements, each including a radiating element which is 
equal in length to some fraction of the wavelength 



generally utilized by the cellular communication de- 
vice. Further, in order to enhance the efficiency of 
communication, these multiple antenna elements 
must include elements which are separated by a mini- 
5 mum distance and preferably must be oriented nor- 
mal to each other in space, in order to provide the 
necessary separation and spatial diversity. 

Thus, upon reference to the foregoing it should be 
apparent to those skilled in the art that a need exists 
10 for an external antenna which may be rapidly and ef- 
ficiently affixed to a portable data processing termi- 
nal in a manner which provides optimum radio fre- 
quency communication. 

Accordingly the invention provides a mobile data 
is terminal including a radio frequency communication 
device for transmitting data via a radio frequency com- 
munication network, a multi-element radio frequency 
antenna coupled to said radio frequency communica- 
tion device, and a case having at least two substan- 
20 tially orthogonal sides, and characterised in that said 
multi-element radio frequency antenna is mountable 
on the exterior of said case along said at least two 
substantially orthogonal sides, with at least one ele- 
ment of said multi-element radio frequency antenna 
25 disposed on each of said at least two sides. 

The mobile data terminal with external antenna 
of the present invention may be implemented utilizing 
for example any battery powered data processing ter- 
minal which includes a radio frequency communica- 
30 tion device, such as a cellular telephone transceiver. 
Multiple antenna elements may be mounted within a 
D-shaped flexible tubular member having a very low 
dielectric constant which is then affixed to the exter- 
nal surface of the data processing terminal, utilizing 
35 an adhesive on the flat surface thereof. The flexible 
tubular member is mountable along at least two edges 
of the data processing terminal display module such 
that spatial or polarization diversity for the multiple 
antenna elements may be provided. Acoaxial connec- 
40 tor may be utilized to couple the multiple antenna ele- 
ments to a radio frequency communication device 
within the data processing terminal. In this manner, 
an external antenna may be added to a battery pow- 
ered data processing terminal in a manner which will 
45 protect the antenna without interfering with radio fre- 
quency transmission or reception while simultaneous- 
ly providing additional protection for the data process- 
ing terminal. The flexible external radio frequency an- 
tenna is deformable about the housing of the mobile 
so data terminal, and therefore may be rapidly and effi- 
ciently affixed to it and furthermore can actually pro- 
vide some protection for the terminal. 

In a preferred embodiment, the multi-element ra- 
dio frequency antenna comprises a three element ra- 
55 dio frequency antenna, said elements being in spaced 
apart relationship, which is mountable on the exterior 
of said case along three sides thereof and wherein 
each of said three elements is disposed on a separate 
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side of said case. 

It is also preferred that the multi element radio 
frequency antenna is disposed within a flexible insu- 
lating elongate member, preferably one having a D- 
shaped cross-section. The flexible insulating elon- 
gate tube is constructed of a flexible material having 
a dielectric constant less than 0.001, such that radio 
frequency emissions from said multi-element radio 
frequency antenna will pass freely through said flex- 
ible insulating elongate tube. Preferably the multi-ele- 
ment radio frequency antenna includes means adapt- 
ed to affix said flexible insulating elongate tubular 
member to the exterior of said case. One possible af- 
fixing means comprises an adhesive backing along at 
least a portion of a flat surface of said D-shaped 
cross-section. 

Preferably the flexible insulating elongate tubular 
member has a length greater than the greatest side 
of said case. 

It is also contemplated that a multi-element radio 
frequency antenna as described above may be sold 
separately from the mobile data terminal itself. 

An embodiment of the invention will now be de- 
scribed by way of example with reference to the fol- 
lowing drawings:- 

Figure 1 is a partially schematic pictorial repre- 
sentation of a mobile data processing terminal in 
accordance with the present invention; 
Figure 2 is a block diagram of the major subsys- 
tems of the portable data processing terminal of 
Figure 1; 

Figure 3 is a sectional end view of one external 
antenna element of the external antenna of Fig- 
ure 1; and 

Figure 4 is a sectional side view of the external 
antenna element of the external antenna of Fig- 
ure 1. 

With reference now to the figures and in particu- 
lar with reference to Figure 1 , there is depicted a par- 
tially schematic pictorial representation of a distribut- 
ed data processing system 10 which may include a 
portable data processing terminal 12 which may util- 
ize an external antenna in accordance with the pres- 
ent invention. Upon reference to the foregoing those 
skilled in the art will appreciate that while distributed 
data processing system 10 is illustrated as including 
only two computers, typically such distributed data 
processing systems include a large number of com- 
puters distributed over a wide geographic area. As il- 
lustrated, portable data processing terminal 12 is one 
of the computers within distributed data processing 
system 10. Portable data processing terminal 12 is 
preferably a battery powered laptop or notebook com- 
puter which includes a low power display system 16 
which preferably provides a display screen 18 which 
may be implemented utilizing a liquid crystal display 
(LCD), a gas plasma display or any other suitable 
technology. Keyboard 14 is provided with portable 



data processing terminal 12 and enables the comput- 
er user to access and modify data stored within port- 
able data processing terminal 12 in a manner well 

5 known in the art. 

As those skilled in the art will appreciate it is in- 
creasingly common for computers such as portable 
computer 12 to include therein a miniature cellular tel- 
ephone system (not shown) which is provided in con- 

10 junction with a modem. For example, it is possible to 
remove the fixed disk drive module typically provided 
with portable computer 12 and substitute therefore a 
module which includes a cellular transceiver and as- 
sociated modem device. Those skilled in the art will 

<5 appreciate that a modem is a device which may be 
utilized to convert digital data from a computer to an 
analog signal which may be transmitted via a telecom- 
munications system. Additionally, such devices con- 
vert received analog signals from the telecommunica- 
te tions line to digital data which may be utilized by a 
computer. As is typical in such systems, a cellular tel- 
ephone transmits a radio frequency signal via an ex- 
ternal antenna 20 which is coupled to a cellular trans- 
ceiver (not shown) via coaxial cable 21 and which may 

25 be implemented utilizing the antenna system dis- 
closed herein. As illustrated, external antenna 20 pre- 
ferably includes multiple antenna elements 30, de- 
picted in phantom line within external antenna 20. 
As is typical in such systems, a cellular telephone 

30 communications device transmits a radio frequency 
signal via an external antenna 20 which may be re- 
ceived and relayed via multiple cellular system anten- 
na 22. Thus, digital data within portable data process- 
ing terminal 12 may be converted into a series of ana- 

35 log signals and transmitted, via a cellular telephone 
system and multiple intervening repeaters to a tele- 
phone system 24, in a manner well known to those 
skilled in the art 

Analog signals thus transmitted may be received 

40 by the telephone system and transmitted, via an ordi- 
nary telephone land line 26 to a computer 28 within 
distributed data processing system 10. While comput- 
er 28 is depicted as a personal computer, those skil- 
led in the art will appreciate that computer 28 may be 

•»5 implemented utilizing a workstation, terminal or main 
frame computer, as desired. Typically, computer 28 
will also include a modem device permitting data from 
portable data processing terminal 12 to be transmit- 
ted to and received by computer 28 and computer 28 

so may be linked to portable data processing terminal 12 
utilizing cellular technology, rather than telephone 
land lines. 

Referring now to Figure 2, there is depicted a 
block diagram of the major subsystem components of 
55 portable data processing terminal 12 of Figure 1. As 
illustrated, keyboard 14 and display 16 are coupled to 
a processor 32. Processor 32 is coupled via bus 33 
to modem device 34 which serves to convert digital 
data from processor 32 into analog data which may be 
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transmitted via cellular transceiver 36. As depicted, 
cellular transceiver 26 is coupled via coaxial cable 21 
to external antenna 20. which includes a plurality of 
antenna elements 30. 5 

With reference now to Figure 3, there is depicted 
a sectional end view of one antenna element 30 within 
the external antenna of Figure 1 . As illustrated, exter- 
nal antenna 20 preferably includes a flexible insula- 
tive elongate tubular member 38 which is preferably to 
constructed of a foamed plastic, such as polyur- 
ethane. or any other suitable flexible insulative mate- 
rial having a dielectric constant of .001 or lower. As il- 
lustrated, the flat surface of flexible insulative elon- 
gate tubular member 38 preferably includes a strip of is 
contact adhesive 42 which, in the depicted embodi- 
ment of the present invention, may be utilized to rap- 
idly and efficiency mount external antenna 20 to the 
outer perimeter of display 16, as illustrated in Figure 
1 . Disposed within flexible insulative elongate tubular 20 
member 38 is a ground plane 44. preferably con- 
structed of copper or other highly conductive materi- 
al, above which is mounted antenna element 48. at a 
fixed distance from copper ground plane 44. utilizing 
radio frequency insulator 46. Thus, as those skilled in 25 
the art will appreciate upon reference to the forego- 
ing, by disposing multiple antenna elements within 
flexible insulative elongate tubular member 38 and 
providing an adhesive backing strip 42, in the manner 
depicted, a multi-element external radio frequency 30 
antenna may be simply and efficiently mounted to 
multiple sides of portable data processing terminal 
1 2. providing the necessary spatial diversity required 
to optimize communications efficiency utilizing a cel- 
lular communication system antenna. 35 

Referring now to Figure 4, there is depicted a 
sectional side view of one antenna element 20 of ex- 
ternal antenna 20 of Figure 1. As illustrated, antenna 
element 30 is disposed within a flexible insulative 
elongate tubular member 38, which is preferably D- 40 
shaped in the manner depicted herein. Each antenna 
element portion 48A and 48B may comprise a one- 
/fourth wavelength antenna element which are cou- 
pled together, via coaxial connector 50. and mounted 
in fixed spatial relationship above copper ground 45 
plane 44 utilizing radio frequency insulators 46 in the 
manner depicted. 

Upon reference to the foregoing those skilled in 
the art will appreciate that herein provided is a new 
multi-element radio frequency external antenna so 
which is mountable within a flexible tubular member 
and which may be wrapped around multiple edges of 
a portable battery powered data processing terminal 
in a manner which efficiently provides the necessary 
separation and spatial diversity for optimum radio fre- 55 
quency communications. Those skilled in the radio 
frequency art will appreciate that multiple antenna 
elements must be separated by approximately ten in- 
ches (25cm) in this frequency range or oriented at 



ninety degrees to each other in a manner easily pro- 
vided utilizing the external antenna described herein. 



Claims 

1 . A mobile data terminal (12). including a radio fre- 
quency communication device (36) for transmit- 
ting data via a radio frequency communication 
network, a multi-element radio frequency anten- 
na (20) coupled to- said radio frequency commu- 
nication device, and a case having at least two 
substantially orthogonal sides. 

and characterised in that said multi-ele- 
ment radio frequency antenna is mountable on 
the exterior of said case along said at least two 
substantially orthogonal sides, with at least one 
element of said multi-element radio frequency an- 
tenna disposed on each of said at least two sides. 

2. The mobile data terminal according to Claim 1 . 
wherein said multi-element radio frequency an- 
tenna comprises a three element radio frequency 
antenna. 

3. The mobile data terminal according to Claim 2. 
wherein said multi-element radio frequency an- 
tenna is mountable on the exterior of said case 
along three sides thereof and wherein each of 
said three elements is disposed on a separate 
side of said case. 

4. The mobile data terminal according to any pre- 
ceding claim wherein said multi-element radio 
frequency antenna is disposed within a flexible 
insulating elongate member (38). 

5. The mobile data terminal according to Claim 4, 
wherein said flexible insulating elongate member 
comprises a flexible insulating elongate tube hav- 
ing a D-shaped cross-section. 

6. The mobile data terminal according to Claim 4 or 
5. wherein said flexible insulating elongate tube 
is constructed of a flexible material haying a di- 
electric constant less than 0.001, such that radio 
frequency emissions from said multi-element ra- 
dio frequency antenna will pass freely through 
said flexible insulating elongate tube. 

7. The mobile data terminal according to claim 4. 5 
or 6. wherein the multi-element radio frequency 
antenna includes means (42) adapted to affix 
said flexible insulating elongate tubular member 
to the exterior of said case. 

8. The mobae data terminal according to Claim 7. as 
dependent on daim 5 or 6. wherein said means 
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adapted to affix said flexible insulating elongate 
tubular member to said case comprises an adhe- 
sive backing along at least a portion of a flat sur- 
face of said D-shaped cross-section. 5 

9. The mobile data terminal according to any pre- 
ceding daim, wherein said flexible insulating 
elongate tubular member has a length greater 
than the greatest side of said case. to 

10. A multi-element radio frequency antenna for use 
in the mobile data terminal of any preceding 
claim. 

is 
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